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Overview

- DigitalGlobe Constellation
- Vicarious Calibration Approach

- DigitalGlobe adjustment factors to the
absolute radiometric calibration

- Validation
- Ongoing Improvements
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DigitalGlobe Constellation
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Reflectance-based method employed for ground-
based vicarious calibration

- In-situ measurements put into radiative transfer
code (MODTRAN) to calculate top-of-atmosphere
radiance to compare to sensor

« Three targets employed
- White and black calibration tarps
- Sampling at different parts of dynamic range
- Emphasis is put on getting correct BRDF
measurements

- In-situ measurements made w/ ASD portable
spectrometer (350 — 2500 nm) and NIST-traceable
reference panel

- On-going model of targets as back-up

- Table Mountain AERONET for aerosol optical
depth, water vapor and asymmetry

- On-site Yankee MFR-7 shadowband radiometer
(validation) and weather station (temperature,
pressure)

« Thuillier 2003 Solar Curve
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DigitalGlobe Calibration Site
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Our goal is to collect as many good days as
possible over a large range of view angles

VIEW ANGLE SAMPLING
2014
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Weather is a big impactor always
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Regression of data gives the final calibration

WORLDVIEW-2
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Calibration Coefficient Adjustment Factors:
Season 2014 V1

WorldView-2 QuickBird-2 [ KONOS | WorldView-3 SWIR

2014 Season V1 2014 Season V1 2014 Season V1 2014 Season V1
BAND GAIN OFFSET BAND GAIN OFFSET BAND GAIN OFFSET BAND GAIN OFFSET
PAN 1.041 3.157 PAN 1158  1.646 PAN 1081 >5.838 " — 3.295
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BLUE LA e GREEN 0.941 3.245 GREEN 0.995 8.485
: : RED 0958  2.484 RED 1.049 5921 3 0.848 15385
GREEN 1.063 4.455 NIR 0.984 4525 NIR 0935  9.792 4 0.834 1.009
YELLOW 1.049 3.408
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GeoEye-1 WorldView-3 VNIR
RED 1.042 1.752 6 0.750 0.353
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NIRL 0.955 5 55g BAND NI E— BAND GAIN OFFSET . 0725 0167
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NIR2 0.975 2.258

2014 Calibration Season
Version 1. Released 3/6/2015
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How to utilize the on-orbit calibration
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Solar exoatmospheric irradiance for reference (@1 AU)
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External validation from SDSU and UofA

WorldView-3 Absolute Radiometric Calibration Validation
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Data taken at greater ONA gives greater uncertainty
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- Increased atmospheric path length .
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All materials have their own bidirectional fingerprint

- The nimbleness of the DigitalGlobe constellation allows for highly
varying view angles

- Solar angles are also a part of the equation
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Spectral material validation of calibration

Kalgoorlie, AU Surfuce Reflectance
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Ready for the start of a new season

« On-site Shadowband ready for aerosol
measurements 2015 season

- Validation of instrument at AERONET Table Mountain
site this winter

- In-house algorithm removes bad points (due to clouds)
and follows AERONET scheme

- Plan to iterate between MODTRAN output and
Shadowband measurements for more accurate
depiction of atmospherics

- Upcoming is our third season (so we can start
looking at season-to-season stats)!

« Future work

- On-going updates to BRDF model of our calibration
targets

- Collect more data for cross-calibration of fleet

- Including a request in for Hyperion & catching Landsat 8
for comparison
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- Lex Berk, Spectral Sciences Inc. for the MODTRAN assistance

- Brent Holben, NASA Goddard Space Flight Center and AERONET for
the data processed at the Table Mountain Research Station
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